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Driving the

Tha recant opeiing of a4 seaum in the |

rock and the conse quont flooding of the
Catekill aqueduct tunnel under the Hud-
son Rive-1 Cornaall was doubtless the
firat intimation many persons had that
actual work on the under river bore had
basn bogun, although oficial annnounce-
ment of the wiorting of the work was
made reveral months ago.  From the
firat raports of the accident people might
have beon led to believe that the work |
had roceivad so serious a setback that
it might have to be abandoned

The striking of a vein of water, for,
It is thought hardly likely that the flood- |
ing of tha tunnel came from a break
reaching up to the river bottom, was
not entirely unlooked for, although
according to one of tha employees it/
was not expected that water would be
encountared so soon and no pumps had
heen inatalled, which accounts for the
rapid filling of tha axcavation The |
sngineera now have the inflow under
control and expect before long to resume
work. !

The work of driving forward this deep’
down channal beseath the river has |
already reachod a stage where the campma |
of enginesrs who are pushing out sec- !
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tions of the tunnel from the apposite
banks of the river are making friendls
wagers as to which party will reach the
middle of the Hudson first man
speaking for the RBrealineck camp, eox-
pressed the belief the nther dar that the
Breakneck section would meet the Starm
King ead of the aoueduct at least 106 feet
weat of the cantre ine

“Providad.” he addod, *
strike water ™

It was the Breakneck eud of the tunns!
that was flooded he o of
in his remark i in the infe ea it car-
ried that the striking of walnr was by

we  do not

interest

no.means an unlooked for occurrence
or necesgarily a serious ane

The discussion 28 1o wheie the two
ends of the tunnel will mes does pot
by any means carry a prophecy of an
early comnpletion of the work Aside
from possible dolavs due 1o unusual
conditions attendant upoan carrving on

construction more thon a fifth of a mile
beneath tide lave!, the [act that
sary 1o hoist all (na axcavated material
out of only two exits will of jtsell delav
ita completion beyomd the tima whon
the sections of the ameduct immediataly
adjoining it on either side of tha river
are in finishad shape

No other siphon dips anvthing like so
fardown. The top of the tunnel is almost
exactly 1,100 feet under the river sinface
The bottom of the tunncl is overs sixteen

IS N @ae

feat further down At the west ghalt
near the base of Storm Wing the rock
must he hoisted over 1,200 feel, and it

must be brought up nearly as far at the
east shaft at the foot of Breaknecl
Because of this problem of getting out
rock work at the Storm King end has heen
largely suspended during the last few
weeks in order to make changes which
will allow excavation 1o be carried on at
a greater speed.  These cianges include
the putting in of a conerete lining in the
west shaft. When that is done the greal
iron bucket which affords ihe only method
of conmunication with the surface will
bhe replaced by a large cage into which
cars may be run and lifted 1o the top,
thums economizing time and labor in get-
ting out the vock
l"rnm the hottom of the west shaft
about thirty feet of tunnel had been nx-
cavated eastwardly toward the centre of
the ri.cr at the time that the general
anpouncement was published, early in the |
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PERF]DY OF

- PUNCH BASCOMB

Clouds Over Montela as a Result
of a Match Game of

Dominoes.

“I hed always found Mon Pamong
the Ulster ecumy hitls
and bhuoyant common
Gilbert, the traveliing grooe:
] wes moot enly pozstea an
my last tp up there, pot
find it oA peoutan are b
old gpurit 'acking and
tuﬂh-llui-l'v proorti ke od I
reseptmen: netonun A by oW n
ot ennther 0 n «f B | e
to myv ol frivm! Hvkea, whn TR
piderahle pavt ancl paces f |
meniy

“What in tie w 1 a Min
gaid |
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“AF 1 puers g, 3
said he, ‘Montelu has

 disaddvantages

present vear, that the crossing was as-
stireel arl work begnn Since then this
gastjon has been pushad out altogather
nearle 200 feat, while the Breakneck tun-
nel has reachad a point 250 feet from the
eastern shore

Thiese are the net resilis to date, fol-
lowing the long period of expérimeniation
covering & sireteh of the Hudson from
New Hanburg to Fort Montgomery
when it seemed often that it would be
impossible to ofect vy tonnel crossing
at a!l | after the Caornwall location
was chnsen soral vears of
probing n intom I'his
par. of the work revealsd toe presence ol
the astonishing ancient rock gorge of
the Hudson whoss existence was previ
onaly Although the drills
wi warked flout's anchored n
the stream wont down over 70 feet they
es a matter of faect reached solid
rock excent along the sides of the river
Tha lacation of the long seneht for all
route was< finally found ouiy by prob-
ing out with diamond driils pocketed in
the rocks {oot down the wides of the
east atd wesi shafts

There s no counterpart in counection
with the building of the nunder water tun-
nels aboat this city of the driving of the
Hudson River siphon of the Catakill aque-
duct
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the mid shield whnich played an
important part in the building of the Norta
and Fast River railroad tunnels has no
part in the plans.  The men do not have
to work under compressed pjr, with its
Even a' the great depth
mentioned the gir is pure

This is noticeabla jus! now in the Sorm
King end of the hore, wheres blasting has
been suspended for the time being Dur-
ing the period of active work the depth of
the workings and especially the absence
of draught  the tunnels heing as vet open
at one point only  serve 10 prevent rapid
dissipation of the powder smoke, which
really never entirely disappears from
within the diggings. 1t is extremely irri-

rating to the lungs and throats of the men, |

but acceplad as a necessary evil, and cer-
tainly preferable 1o the effecis of the bends
and other disagreeable attendanis of mud
shield work

In some respects conditions do not dilfer

wieatly from those connectad with the |

straight ahead rock excavation of an or-
dinary railroad runnel, but

giet ag mill ponds. peacelul as ldmbs
and  cheerful as crickets.  She never
showed any aporting blood to speai of
a game f pinochls now and then or &

ventire wt hearts or a  joust with old
matd o Qineh being the height, depth
and baeaath of her social dissipation
Lhat was up to the time that ke
MeCorste came back home from satne
vae wintes ormgmg waih him warm
reconrrend nof the ne f dom
noes, with which pe had come o conta
while avey, B domipees tock pos
Montela end peace gnd geiet
eecfulne =8 got up and Wfi
qrbiimg hicess were turned into
viareen The weekly pessi pe

ALt Diehwtime Scviery beeame

OUERHIVE COtNLMe s

Wihie

et g they Clerpaga (

LHTEE S Y | . Lo waalpher, fisy
G hrers s e s of egg
wasn't leng Lofore vivaipy g pla
L] Eare new to Montels becpre warm
twa nntabile = s o f exnorts eame
o f ot penerataannse of damino o va
i FF e beeame knewn as the stop
ETL e the other G4 the | el hauinen
' e gty where thev plaved. ay I
TS OyE n« Yosen te Par-
"
"We thr e et nohranned
IR the bty o fne hote!
| 'n of 1k yore ns gt ol
Ire plp ey and otel Yune o

A4 the crosrsing is through solid !

; the surrounding rock mass !

of course it
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OVER R FIFTH OF

B MILE UNDER THE HUDSON, AT EASTERN END OX T UNNE Ly

STORM HING SEC'?l_O/V‘.'.

Lua.- hardly 10 be expecied ihat in so deep

a tunnel =pecial problems would not arise | ihat the condition of stress is not neces- | may count himself fortunate.

for solution

Afi_le _@g[ow

ﬂ:e Hudson

It

i# the belief of another scientist

who is invited to take a trip up its length
Its long

One of the first dangers con- | sarily due to purely local causes, but [ line of lights at night, leading from the

INTHE HEART OX BREAINECH MOUNTAIN.

record standing as covering 31 days, that
is, from March 8, with four Sundays taken
out. The worid's record of something

sidered when this work was profected was ' may have a more general application, | shore nearly five hundred feet up the over 200 feet was made with Kaffir labor

the posaibility of striking & heavy inflow |
of watar at some point . fromn internal reser-
voira or through fissures leading up into

the river bed, but the goologists, who have

very carefully examined the benks of the |
river, have given pretiy definite assur- |
ances, so far as they can tell from surface |
indications, that no importani fault exists

anvwhere along 'he hne of the aqueduct

under the ancient Hudson gorge It
interesting 1o noia that =ofar as they have
heen excayated the under river sections of
ine aquedact bave upto the 1vime of the
Breakneck incident . been almost as dry as
4 bone

1=

¥
Onevery unusual condition hias been dis-
covered, unusual enough not oniy 1o be of
practical interest 1o the engineers but diso
to a'tract the attention of the geologisis
who have frequently been called mito con-
sultation  Far down beneath the river
the rock s se#&n 10 be under an enormous |
sireas, the effect of which at all times is
evidenced by the chipping off of flakes of |
rocks fram (he roofl and side walls of 1he |
runnel, and the wecasional dislodging of
larger piaces of rock, some!times with con-
sidorable force A remi-cirenlar steel
roof pushed forward as the tunnel ad- |
,vances protects the men from any débria
from 1his source. and it is expecied that !
the solid wall &t ructure which will probably
lina 1the cavity upon i1t& completion will,
by reason both of its shape and the char- |
acter of material, protect the work in|
future vears from any strain imposed by |
|

As 1o the larger causes which hum;
brought about this rock strain the experts |
are not entirely agread According to |
ona of the geologisis the stress is due in
part at least to the weight of the mountain |
masees on either side of tha Hudson !

| pressing downward toward each other over

lubricated surfaces At the leval where
the ajueduct runs beneath the V shaped
gorge of tha ancient Hudson Valley thera
is pressing downward toward a common
point or line the weight of galid masses
lof Highland rock riaing about 2,500 feet
above that level, these masses being
representad, above and below the river's
sirface, by Storm King and Breakneck and

Inf'
L chain for support

'dropped rather more rapidly

othar mountain masses g ipporiing them

presuming 1o know wha! dominoes was
So 1t was a matter of course that by and
by talk on both sides became loud and
pergirtent for a championship test bLe-
tween them, and one was al last provided
for

Peie Cawasic and Doug Passmore were
chosen 1o uphold the banner of the store
and cavey it Sam
and Tke MoeCorkle wore sewcted as
the invineible two to see that the hotel
tmineh trailed that banner in the dust
As nentral ground on which the battle
Wil Le fought Herman's store was

antfi {0 vietary

‘aa
aelpctod

From the tume Lo game was arranged

to until last might, when it was nlavean
nothing else was  thought, waed or
chie e f el Montela and pao ts noi
only adigeen | remose Foamer and
sxcted delegations from Foarciin, L acka
wack, Sundown, Peekeomose, Kyao ke,
PVeaninnk and otber points poured ino
Mosuels on oot and a-horseliack Al

the mouse Clubh was never so bhusy on the
joby
The teams were settiing down ol
Hoerman's to Legin the tournament  best
thiree in five when Puneh Bascomb of
Foneka spoke up and enid |
=eems to me there ought to ha a
e camethin’ up on this game to malie
il maie hindin' - 8'posin’ we het a
e sava Punch
nen the matter of tha legal status

with some connection, perhaps, with
the shrinkage of the earth's crust. He
cites the case of deep rock excavalions
in Germany and elsewhere where some-
what similar conditions have been en-
conntered

Althetagh this is one of the most in-

terssting things connected with the prog-:

ress of the undertaking, it is probable
that the average visitor will tind his at-
tention heid by the more practical evi-
dences of the work about him.  Before
descending the shaft he will

inio west

Lhave to ¢hip on long rubber boots, oil-

skin coat and tarpaulin, for he will find

| plenty of spray during a part of his jour-

ney downward, as he stands on the rim
the big bucket and holds onto

His first sonsation will be one of being
than any
skyecraper olavitor aver earried him down
to #treet lavel  As a matter of faet he
reaches the Lottom of the twelve hundred
and odd fecweof shaft in a littla over two
minnteas

s ascent of the shaft seems to bhe aven
a little more swiftly accomplishad than
the descent  He wonders wha®' would
happen if the bucket began SWINg
toward the sides of the rock . Somebody
tells him it wouldn't have time bafore ir
reached the top, and he halfl believes that
to be 1trua Then he notices that as the
bucket rushesupward, apparently straight
at a projecting beam, where a side ex-
cavation holds the pumps, the speed
slackensuntil theobstacleis safely passad,
then resumes its former raie. He learns
that the man at the top who operates the
hoisting apparatus has before him a guidea
which, like an elevator indicator,
just where the bucke' mev be at any
particular time, and ha regulates its speed
accordingly

The work on and around Breakneck has
picturesque features which make it some-
what notable In fact, the topographic
conditions at this Hudson River crorsing,
in connection with the engineering and
geological features of interest, make a
distinet appeal to the imagination

There ia the incline railway.  This i< an

to

institution of the aqueduct work, and he
]

cided that each side should take up a
collection and the sum total be held as
a bonus to go to the winning team.  The
hat was passed for the hotel buneh by Will
Horton.  Hank Bylord looked after the
ontributiona for the store outfit. When
the collection was counted it was found
that the hotel anch's backers had come
across with 8319 while ihe vrooters for the
outfit bad confidence
extent of & ¢ Fhe toltnl of this sim was
confided to the castody of Wil Horton
and Hank Byford to await its distribution
among the trinmphant lavers

“Then the woird given and the
Barme wis I-N'HIJ amid  an awlal
wilonce, which was broken only by words
ol adviee, admonition, dirajproval, pro-

slore in it 1o the

Was

el

test and Vae like from voeiterous  on-
lonkers, accocding as this, that or the
other playver's play struck them as dif
foren: from the way thev'd have played

i themselyos {2

won e s

and Parsmoro
aame by g olose shave nael

& Waskic
the second only by o nase, hut the entha
stanm of the siore outtit almost Wifted the
roof o Horman's o

ut way,

e

maybe the hiotal bunch and
ita adaerents didn't vell when MeCarkle
and Plotz swiped the tvwo succesding
JAINPR, easy
decidiag pame though, it was moved hy
FPunciy Beecemb of ' that as the
Isnsion an tha penes of averyvhody was

‘ ) Rdi . at a peint that endancearad jte smapning ' theni dominoes w hile vou
always been as (®URBUNG TLINEE aboul tue etore oultit s lof betting caused a balt and it was de- | in two the two teams, and such friends | fellers was ov -

the |

tells |

Fefore vtarting the fifth and |

! mountain side, makes Breakneck a con-

spicucus object,

Up this incline were brought nearly al!
the machinery and other material gath-
ered at the works built at the mouth of the
, shaft on a shelf dug in the mountain side
| [t may surprise some persons to learn that

mountain. 1t should be borue in mind
that the standard grade or level atjthis
point is about four hundred feet above the
river level. The aqueduct happens to
reach the river on the west ahore about six

| hundred feet below grade, or 200 feet balow |

the surface of the river, but on the east
| side it comes hack to grade, or nearly so

t This means that when the aqueduct is '
in operation a column of water 14 feet 8

inches in diameter will rise perpendicu-
larly from the river tunnel to a height of
1.500 feet, into the very centre of Break-
neck, where it will turn at right angles,
pass completely through the mountain,
and coming out of the southern side flow
across Breakneck Valley within a cut and

cover digging. and pasa through Mount |

Taumis, or Bull Hill, in & tunnel a mile
' long from end to end and with a thousand
feet of rock piled above it
It might seem as though the uprising of
thix immense core of water for so great a
| height, nearly three-tenths of a mile,
,was« a defiance of the laws of nature. It
will be remembered, however, that here
i« an inverted siphon. and that the section
of the aqueduct which passea through the
centre of Breakneck so far above the river
is actually at a lower grade than the sec-

tion a few miles west of the river. The
water will be marely seeking ita level
I Strictly speaking. the ascent of the

water into Breakneck will be made in two
| mteps. The shaft being sunk from near
the top of the incline railway will go down
'to & point about 200 feet below river lovel
. and then connect by a horizontal tunnel
| sbout #w feet long mith the east shaft
Some measure of fame in the engineer-
ing world has lately come to thia upper
Breakneck shaft and to the superintendent
jwho has it in charge
the American record for sinking a shaft

throngh rock was broken. the excavation

heing deepened 182 feal in 27 davs, the

’ |
| an they mighi invite to go along, adjourn

to Parker's Hotel and take a rest. The
{ayes had it, and the four players called
| an armistice and went down to Parker's
And almost evervbody else went too
“'A half hour at Parker's served for
them to gel all the rest any one seemed
willing to buy, agd they returned to the
store to tackle the [ifth, last and deciding
| game
ning of the tenth hand
kie blocked the game
Fhe silones was so thick as (he count
was taken o wee which side bhad the
emaller number of pips and thus win
that you could have chipped chunks out of
it with a knife  MeCorkle and Rlotz hacl
a total of 88 pips on their unplayed pieces
With a voice that wavered with suppiressed
eimotion and guivered with chagrin Dug
Pasamore announced
WAaRIle s count
sRevemy-thres!™ gnid he, and heaved
a =igh
While the exultation of the hotel
buncs mitht not have Leen unkcemly it
was peofuse, bhut in the midsat of it lllu-‘
Passmore, who had heen silontiy looking
aver thines, rose and shouterd
*“Hold on! I protest this game' There s
240 counts on this set of dominoss and
there ought to bhoe only 188 More than
that. there's thirtv-six pieces and there
oughtn't to e but twentv-sight "
such was the faet. The store outfit
lired &1 the hotel buneh, and the hotel
unch laoked deggers it the stare ovifit
dnst haw chings wonld have turned oot
nobody cin tell, for somehady spoke up
and s
YU UNome upmitigated
ind stackhed

Then The M

or-

his and Pete Ca-

individual went

er 1o Parker's takin' some

digging is going on so far up the side of & |

Onp April 8 last

The score was even al the begin-'

,in South Africa. The best previous work,
| also an American record, was 177 feet, by
'the same superintendent, Walter Steen-
burg, at shaft | on the Moodna siphon
The kind of rock. the size of the shaft,
| and the number of men working are not
Iconaidomll in connection with the break-
ing of records of this nature, it being
conridered that when conditions differ
one factor balances against another
R0 A% to bring about a general average of
result. Thus too many men at work
would get in one another's way and too
small a shaft would increase the diffi-
,eulties of excavation and removal The
work in this case from high up on the
side of Hreakneck was carried on in
three eight hour shifts and the rock
penatrated was a hard granite gneiss
For half ita distance downward this
shaft represents & section of complately
finished agquedu®, and as one swings far
down into it denths on the edge of the
slowly revolving bucket and looks upward
toward the rapidly decreasing hole whiclh
marks the mouth of the excavation he
gets an interesting and unusual view of
the smooth, shining concrete lining
| which marks the completed work
perspective in this upward view from the
mountain 8 centra is such that the eir-
cular wall seema to bend around to meet
the tiny patch of light at the top. giving
the illusion of a strange gnd wonderful
dome
The descent into this shalt is very dif-
| ferent from that into the west shaft near
the river shore at Storm King. The
uproar which rises from its denth i such
that it is impossible for the men in the
bucket to converse. The bucket stops a
! dozen feet above the bottom. looking
over the adge one sees 8 weird sight
Incandescent  lamps illuminate the
pool of water, which covers much of the
floor. Ranged about the pool and radiat -
ing from the centre where the hucketl
pswings in the air drills are pounding
vigorously into the rock. Attending them
 are twelve men and a boss. They are
clad not in the vellow oilsking such as
the visitors wore in the west shafi, but
in black rubber couis and hats, which
{ look intensely hlack and shine

reat'’ Where's Punch Bascomb of Fureka "
“'Mr. Bascomb wasn't there, Sowe one
said he seen him drivin’ away a while ago
in his buckboard. Then ‘amid much
.Lunmlum-n and loud indignation from the
amboolzed pluyvers and their iriends the
contributors to the boanus fund for dis-
tribution among the victom in the tonrna-
ment said they gueseed they'd sea Wil
Horton and Hank Byford and kind o'
vollect their money back. They saw Wil
and Hank, and Hank said; :
““The fact o the matter js. hova
there ham't no money ta collect back.
Punch Bascomb of Fureka kind o' thonght
n little game o' seyven Hp 'd be grort o
revivin' while you iellers wus over to
Parker's takin' vour rest and e g Wil
sot in, Fact o the m:t1er s Punch Bas-
comb raked them contributions in anel 1
KHess inavhe has gove home with ‘em. "
“For a time |t evening, John.' said
my fretd S vhies shiking his head mourne-
fully, "l looked as if there would be s
sovitl upheaval ot Herman's siore that
would ru‘ll Ton ~h|‘:|ru]l aid but 1 owoe
permitied to vass with notl reer
Ithen the hotel bunch .rn-||1l‘|l.l.1|'izn,-§|:i|:||
the store cntfit woe a cownrdly conniver
and the wtore outfit giving iis opinion
that the hotel bunch was 4 crawfish in
cahoots
“And the trail of the gerpant js over
nll Montela like angleworm tracks in the
mud, and wo are in the dumps clear to
olir Adam's ppple.  Meantime, .John, it
may not he wike for you just now 10 siige-

Mt a tourrey ot dominces, heat three |n !

ve, to either the hotel brineh or the store
outfit. No! jner pow '

"1 said T wonuld bear the hint in mind,
and when I came away there was no
lnll vet in the eloud that hovered over
Montela.*

The

|
the value of these mines

lpolinhed under the film of wote: which
covers them
| It is hard to realize tha' the journe
down this shaft from the pain: fe- 1)
. Breakneck's side hex hrought one te .
tspot well below mea level, but sach is the
{fact. In a period of seconds ratha: than
minutes one is back in the sunlight onoe
|more looking off on the panorama sprencd
; before the eves at the top of the incline
and preparing to enter on still anothe
| journey into the mass of the mountain
| This time it is through the tunnel which
| shoots out in a horizontal direction fron
the shaft into the middle of the mountain
!and through to the southern side. This
(tunne! has already been driven entirely
!through the mountain, although much of
it is yet in rough shape.
| There are several interesting things
jabiout this tunnel. It js not driven through
the hill in a straight line, but describes an
arcs The reason for this is the pressnce
of the southern precipices of the moun-
tain. 't was not proposed to give nature
,a chauce to apill this river which is to flow
through the mountain by any tricks
which it might play with the big ciiffs
near by and so the aqueduct was made to
bend away from them. Aa it is,the tunnel
in only 300 feet back of their face at one
! point.
Also in order to safeguard the work
"the city took over the ownership of the
cliffs and in fact of a large part of the
mountain, thus preventing any further
 Quarrying in the vieinity.
{ At the top of the upper Breakneck
,shaft will be a gate house and near the
foot of Btorm King will be another. These
‘permanent strugtures are designed 1o
control the flow of water in the Hudsop
River siphon. At the foot of Breakneck
will be another permanent building§a
pumping station. It will probably stand
thera unused for years, the longer unusad
the better, but it must always be kept in
shape for service at any moment, It is
designed for emergency, to drain the
| great siphon if necessary, in order 1o enter
»eneath the river for repairs or other
! purposes,
|  In peveral ways the Catskill aqueduct
| work has been compared with tha con
struction of the Panama Canal. 1t
8afe to say that not a few persons who
{have jourmeyed from New York to the
| Isthmus to inspect the progress of the
| canal project have quite overlooked the
| highly intereeting and instructive work
| which is being carried on almost at the

as though | city's doors,

| 7 - S ) i
|  ANCIENT INDIAN MINERS.
| Thelr Method of Worklog Copper Deposhis
| of Lake Superior Region.
From the Southern Workinas

The copper mines in the Lake Super:
region were most important to the Indians
When wa remember that they did no' undre
Stand the sineliing of ores we can Apprecia ¢
In them the
tive melal oceurs bo'h in small pleces o
great masses. The Indians had only
away the earth and smasih the rocks
stones, some of which they provided wi !

ol g

groove and attached to a handle by mens
of a withe around the groove
Archwologista have found that they al=o

budlt fires upon the rocks and 1hus cracked
them that they might more ensily ¢
sinashed with hammers.  One piece of cor
per propped upon poles over fiftean lee
L below the surface of the ground was found
! by explorers where 1t had been abandonsd
f1e the Indian quarrymen. Weighipg @

"most three lons, it was g monument 1o e
industry of the North American Indians
,whn have oo often hwen considered i

e

nnd who, we must remember, had onh
simplest 1oola with which 1o raise this hratt
mass.  One of their shafts, which « unrn-m--l'
A mass of copper weighing several tons «4
twenty-gix feer deep and Lhe mass of coj .v:
had been raimed several feer, probab ¢
only means the Indians had of moving |
heing wedges and suicks )
| ‘These were exceptionally deep shal =
many nthers being smaller. In one pi# ;
An area of ahoul a0 acres had been wo! 'f',
over ludeineg from 'he aumber of . n#
hammers or mauls found in A given his
of 1the débris excavated fiom (hess ans r?‘
digmings thousands and ihoisands of 104
hammers mus! hae heen lised, and ma:
! found by clearing out the old worki~ge




